Currently, standards for web services are being developed via three different initiatives (W3C, Semantic web services and ebXML). To the best of our knowledge, no theoretical perspectives underlie these standardization efforts. Without the benefit of a strong theoretical basis, the results, within and across these initiatives, have remained piecemeal. We suggest 'Language-Action Theories' as a plausible perspective that can effectively define, assess and refine web services standards. In this paper, we first investigate the existing initiatives to identify commonalities that point to theories of 'Language-Action' as an appropriate theoretical basis for web services standards. Next, we adapt work from these theories to develop a comprehensive reference framework for understanding web services standards. Finally, we use this reference framework to assess the three initiatives, and analyze the findings to provide insights for future development and refinement of web services standards.
Alternative instantiations
The three initiatives conform to the same basic operations (publish, find and bind) 4 and roles (service provider, service discovery agency, and service requestor) (Manes, 2003; Papazoglou & Georgakopoulos, 2003) . Each, however, operationalizes these with slight differences. We explain and contrast the three with an online travel agent example:
" [WSClient] , a potential customer, queries a business registry for online travel agent. The registry returns a list of online travel agent services.
[WSClient] selects [TAService] service, which is most fitting to its requirements and then binds to that service."
The W3C initiative
To realize our example scenario using the W3C initiative, [TAService] would create a Web Services Definition Language document (WSDL, 2001 ) to describe its service interfaces, and publish it in the Universal Description, Discovery, and Integration registry (UDDI, 2005).
[WSClient] will query the registry for services, which provide online travel agent capabilities.
[WSClient] would select a service which meets its requirements. 
The semantic web services initiative
The key difference between the W3C initiative and the semantic web services initiative is that the first depends on a syntactic description of web services, whereas the second utilizes more semantic descriptors derived from the OWL-based Web Services Ontology (Ankolekar et al., 2001 ). To realize our example scenario using Semantic Web Services, [TAService] would create a service profile of its capabilities using the semantic descriptors. The service profile contains a service model that describes how to interact with the service, and a service grounding that maps [WSClient] will query the Service Registry to find a required service, and when found, use its service grounding to bind the selected service. Assuming that [WSClient] selects [TAService] , both services can then generate messages to communicate.
The ebXML initiative
Unlike the first two, the ebXML initiative builds on existing EDI standards (ebXML, 2005) to specify the ebusiness XML language that globally distributed business partners can use to signify their compliance with minimum requirements for trading and conducting business (ebXML, 2005 and [WSClient] are said to possess the required trading partner information, and may engage in conducting business electronically using a messaging service that is part of the ebXML specification (Rawlins, 2002 ).
Commonalities across instantiations
The three initiatives are similar, yet different from one another in their vision because of the different challenges they see at the core of the web services paradigm. For W3C, the key challenge is providing a set of application programming interfaces (APIs) that will allow existing applications to communicate with each other over the web (WS Arch, 2005) . For the semantic web services research community, the challenge lies in describing and discovering web services not only syntactically but also semantically (Paolucci & Sycara, 2004) . The third, OASIS, views the core challenge as developing a framework that utilizes existing EDI infrastructure. It, therefore, provides a consistent and uniform manner for exchange of electronic business data for B2B and B2C environments (ebXML-Req, 2001). Over the years, these three initiatives, which started as separate endeavors, have interacted with one another further emphasizing their commonalities 5 . Figure 1 highlights the commonalities among the three initiatives.
Figure 1: Comparing alternative instantiations with the travel agent scenario
The figure shows that 'communication' is at the core of the service-oriented computing paradigm (Lemniotes et al., 2004) -it is used to publish, find and bind services. The mechanism used to accomplish these actions is communication (e.g., publishing a service in a UDDI corresponds to the action of 'advertising available capabilities'). Communication, thus, represents 'action-taking' in the realm of web services and includes actions such as: (a) advertising available capabilities, (b) locating partners, (c) establishing commitment, (d) negotiating contract terms, (e) entering into a contract, (f) carrying out a transaction, (g)
performing an exchange, (h) carrying out processes, (i) establishing trust, and (j) establishing relationships. These activities closely correspond to business activities that increase in time span
(from facilitating single interactions with business partners to carrying out processes that include multiple interactions to facilitate business relationships that may include multiple processes). 
A brief review of research on the language-action perspective
The use of Language-Action perspective (LAP) for information systems can be traced to
Flores and Ludlow (Flores & Ludlow, 1980) , who argued that human beings are linguistic beings and act through language (Schoop, 2001 (Goldkuhl & Lyytinen, 1982) drawing upon linguistic and social rules that govern the use of language (Goldkuhl & Lyytinen, 1984) . It is, therefore, not so much centered on perfecting computational models and techniques. Instead, it seeks to explain and understand relations between computational phenomena and social behaviors that are embedded in or enabled by information systems (Lyytinen, 2004) . The
Language-Action approach is, thus, based on the premise that much in organizations is performed through language, i.e., communication is primarily action which, in turn, facilitates coordination and interaction (Ljungberg & Holm, 1997 ).
An action view on language and communication for the analysis of business activities is, thus, the essence of LAP. An important theoretical foundation for LAP is the Speech Act Theory (Austin, 1962; Habermas, 1984; Searle, 1969) . Uttering a sentence is the performance of a (Goldkuhl, 1996 (Goldkuhl, , 1998 Lind & Goldkuhl, 1997 ). These efforts, which have built a layered view of communication-oriented business activities, provide further support to the argument that LAP can provide the basis for understanding the web services standards space.
An LAP-inspired framework for the web services standards space
Developing an LAP-inspired framework for the web services standards space requires one key adaptation of the premises underlying LAP. The participants in the communicative action represent computationally described web services instead of organizational actors 
Communication platform
The first level is the enabler of communicative acts between communicating parties. In LAP, the process of performing a communicative act is a social action (Goldkuhl & Agerfalk, 2000; Searle, 1969) . In order to make a communicative act successful, four conditions are required (Dietz, 2001 (Dietz, , 2004 ):
• There must be a communication channel, i.e., there should be a transportation protocol to transport communicative messages between parties.
• There must be a common syntax, so that messages are correctly recognized by the parties.
• There must be common semantics, so that messages are correctly interpreted by the parties.
• There must be common social culture between parties, so that they have full agreement on the commitments raised by the communicative acts. The first condition establishes the need for a communication channel between parties as a conduit of messages. The second and third conditions establish the need for common syntax and semantics for messages. The fourth condition guarantees that the expectations for interpretation of messages are shared by the communicating parties.
Communicative act
The second level creates commitments between communicating parties (Dietz, 2001 ) for some future action (Searle, 1969) and creates a "shared understanding" against a shared background (Habermas, 1984) . The participants achieve this goal through four phases (Goldkuhl, 1996 (Goldkuhl, , 1998 ):
• First, the participant who has ability (capacity and know-how) to perform an action offers and exposes it in a form searchable by other participants.
• Second, a participant who needs certain performance of an action, searches for partners who offer this ability.
• Third, after the participants find each other, they establish contact, exchange proposals and negotiate with each other to reach an agreement (Schoop, 2002 ).
• Finally, the participants establish a formal contract which expresses mutual commitments of the participants for future actions. (Lind & Goldkuhl, 2001 ).
• Finally, concurrent contracts may be run with several parties (Weigand et al., 1998) . This includes the need to regulate long term contracts, and the ability to change business transactions as the contracts changes (Goldkuhl & Melin, 2001 ), i.e., it requires a global overview of running contracts and explicit control of the running transactions and existing relationships (Weigand et al., 1998 top of the table) , rational discourse, emphasizes 'why' patterns of communicative acts are carried out, e.g., to achieve business goals.
The next section demonstrates how the proposed 'reference framework' can be used to assess existing web services standards stacks. Relationship management deals with multiple or recurring transactions with one partner following a long term contract, "The recurrent business transactions need to be framed within a wider agreement. .. (Lind & Goldkuhl, 2001 ), "… creation and sustainment of business relations'" (Weigand et al., 1998) [Transaction] (similar to business transactions (Lind & Goldkuhl, 2001 Provider and customer enter into commitments to perform a business transaction. "Customer and supplier come to an agreement concerning the business transaction. The contract is a mutual communicative action expressing the mutual commitments made; i.e., commitments for future actions." (Goldkuhl, 1998) [Proposal and negotiation] (Goldkuhl, 1996 (Goldkuhl, , 1998 Habermas, 1984; Schoop, 2002) Participants negotiate with each other through interpretation of the situation at hand and seek to achieve consensus. "Bids and counter-bids are made. The desire and demand of the customer are expressed. The supplier can make different offers." (Goldkuhl, 1998) , ".. characterized by highly dynamic and interactive exchanges that can range from simple orders from a product catalogue to complex negotiations involving offers, counter-offers, bargaining etc." (Schoop, 2002) .
[Capability search] (Goldkuhl, 1996 (Goldkuhl, , 1998 Habermas, 1984; Lind & Goldkuhl, 1997) Customers desiring a capability seek contact with providers providing the capability. "The customer does not have the corresponding ability … needs which may be satisfied by potential suppliers and their products (goods/services)" (Goldkuhl, 1998 Participants offer and exposes their business in a form searchable by other participants, "ability is offered and exposed to the market" (Reijswoud & Lind, 1998) , "The supplier must have an ability (a capacity and a know-how) to perform business; to make offers and contracts and to fulfill these contracts." (Goldkuhl, 1998) Communication platform (preconditions to make communicative acts successful)
[Guarantee] (Dietz, 2001; Habermas, 1984) Ensuring delivery without distortion, "free from any kind of distortion, any form of coercion and ideology "that excludes all force...except the force of the better argument." (Habermas, 1984) .
[Messaging] (Dietz, 2001; Habermas, 1984) Common syntax and semantics , "The concept of communicative action presupposes the use of language as a medium for a kind of reaching understanding…" (Habermas, 1984) [Channel] (Dietz, 2001) Conduit to carry messages Legend (followed throughout the remainder of the paper): Level [Layer within a level] The 
Assessment of existing web services standards stacks

Assessment of the W3C initiative
Assessment of the semantic web services initiative
The semantic web services initiative provides a framework based on a set of roles and requirements for machine-readable semantic descriptions for deployment of web services (SWS Arch, 2005). Table 3 The rational discourse layers demonstrate the least mapping between the LAP-inspired framework and the semantic web services initiative. First, the contract initiation sub-layer provides a protocol for clients to invoke the selected service. Next, the status monitoring sub- 
Assessment of the ebXML initiative
The ebXML initiative combines components from divergent XML initiatives to develop a single business standard (ebXML-Req, 2001) that can operate on existing EDI implementations (ebXML-TA, 2001). Table 4 summarizes the results of assessing the ebXML initiative against the LAP-inspired framework. 
Discussion
The assessment of the three web services initiatives reported in the previous section suggests several recurring themes. As expected, the communication platform level appears to be common across the three standardization efforts, and shows the clearest mapping against the One additional observation follows from the assessment of the three initiatives against the LAP-inspired framework. The framework suggests crisp boundaries built on the notion of "layers" as emphasized in prior work in the LAP research stream. This is apparent in the writings of Weigand (Weigand et al., 1998 ), Goldkuhl (Lind & Goldkuhl, 2001 ) and Dietz (Dietz, 2002) among others. Each has implicitly argued that the phenomenon (communicative action among actors in an organization) is complex, and needs to be unpacked into several layers to understand this complexity. This is particularly true for web services, where the standards should be carved into crisp components in order to ensure interoperability. Such crisp boundaries are not evident in many of the standards being developed negating the benefits of 'separation of concerns' known in the computing community. For example, the semantic web services initiative uses SWSL-Rules as a standard that spans as many as four layers (see Table 3 ). Similar outcomes are seen for the ebXML initiative, with standards spanning multiple layers in the communication platform (see Table 4 ). The W3C initiative appears to do well in this regard, perhaps due to the presence of multiple strong market participants, who may be implicitly enforcing the boundaries across layers as a way of ensuring separation of concerns.
We believe that the development and refinement of standards in a domain as important as web services should be guided by theoretical considerations. We hope that the analyses and assessment we have reported here, following the LAP theories, can suggest useful guidelines and constraints for these emerging standards. Our future work focuses on discovering foundational constructs that underlie LAP theories to provide insights into specific functionalities of web services standards. 
